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The title complex salt, (C 12 H 16 N0 2 )[PdCl 2 (C 12 H 14 N0 2 )], is of 
interest with respect to organic and organometallic catalysis. 
The compound crystallizes as very small orange-red irregular 
prisms and the asymmetric unit contains three crystallogra- 
phically distinct cation-anion pairs. The coordination 
geometry about the palladium atoms is square -planar with 
the chloride ligands cis to one another. The structure displays 
N— H- • CI and O— H- ■ O hydrogen bonding such that the 
N— H- ■ CI hydrogen bonds align the cation-anion pairs in a 
linear fashion along [001], with the O— H- ■ O hydrogen 
bonds connecting these linear strands along [100] and [010]. 

Related literature 

For the use of benzylproline in organocatalysis, see: Sutar & 
Joshi (2013); Cordova et al. (2004); Rispens et al. (1995). For 
other mono-amino acid halide complexes of palladium(II), 
see: Akat'eva et al. (2004); Asanin et al. (2004); Chernova et al. 
(1976, 1978); Djuran & Milinkovic (1999, 2000); Faraglia et al. 
(1997); Hao et al. (2007, 2009); Krylova et al. (1994); Spacu & 
Ungureanu-Vicol (1966); Vicol & Harabor (1974). 





Experimental 

Crystal data 

(C 12 H 16 N0 2 )[PdCl 2 (C 12 H 14 N0 2 )] 

M, = 587.80 

Triclinic, PI 

a = 10.6095 (5) A 

b = 12.3870 (4) A 



Z = 3 

Mo Ka radiation 
H = 1.01 mm~' 

Data collection 

Oxford Diffraction Gemini Ultra 

diffractometer 
Absorption correction: gaussian 

(CrysAlis PRO; Agilent, 2013) 
= 0.884, T max = 0.929 

Refinement 

R[F 2 > 2a(F 2 )} = 0.039 
wR(F 2 ) = 0.082 
S = 1.03 

23898 reflections 
895 parameters 
3 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



T = 100 K 

0.19 x 0.12 x 0.11 mm 



40995 measured reflections 
23898 independent reflections 
21552 reflections with / > 2a(T) 
R,„. = 0.033 



H-atom parameters constrained 
A/w = 1.99 e A~ 3 
A/3 mi „ = -0.77 e A~ 3 
Absolute structure: Flack (1983), 

11561 Friedel pairs 
Flack parameter: -0.039 (12) 



D-H- -a 


D-H 


H-A 


D-A 


D-H-A 


04-H4- ■ 02' 


0.84 


1.69 


2.521 (3) 


111 


08-H8A- ■ 06" 


0.84 


1.71 


2.547 (3) 


171 


O12-H12A---O10 ffl 


0.84 


1.73 


2.565 (3) 


177 


N1-H1-C13 


0.93 


2.46 


3.334 (3) 


156 


N2-H2C- ■ C16 iv 


0.92 


2.45 


3.249 (3) 


145 


N3-H3-C12 


0.93 


2.48 


3.354 (3) 


156 


N4-H4A- ■ C13 


0.92 


2.35 


3.216 (3) 


156 


N5-H5-C14 


0.93 


2.44 


3.319 (3) 


159 


N6-H6D- ■ -Cll v 


0.92 


2.37 


3.235 (3) 


156 


Symmetry codes: (i) x, y — 


1, z; (ii) x, y H 


- 1, z; (iii) x 


Fl,y + l,z;(iv)j:- 


-l,y,z- l;(v) 



c = 14.6878 (4) A 
a = 101.376 (3)° 
P = 93.421 (3)° 
y = 101.996 (3)° 
V = 1840.80 (11) A 3 



x,y,z+l. 

Data collection: CrysAlis PRO (Agilent, 2013); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
OLEX2 (Dolomanov et al, 2009); software used to prepare material 
for publication: OLEX2. 

The authors would like to thank the Virginia Tech 
Department of Chemistry and the Virginia Tech Crystal- 
lography Laboratory for their support. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: SJ5316). 
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Acta Cryst. (2013). E69, m261-m262 [doi:10.1107/S1600536813009525] 

(S)-a-Benzylprolinium cis-[(S)-a-benzylprolinato]dichloridopalladium(ll) 

David B. Hobart and Joseph S. Merola 

Comment 

The title compound was isolated as a minor product from a reaction mixture of palladium(II) acetate and S-(«)-benzyl- 
proline hydrochloride. The expected product was the bis-amino acid palladium(II) chelate and was indeed formed in good 
yield. Attempts to crystallize the expected product were successful, however in every instance very small orange-red 
crystals of the title compound were observed to form along with the expected product. 

Experimental 

The title compound was isolated as one of two products from a reaction mixture of 0.22 mmol palladium(II) acetate and 
0.49 mmol S-(a)-benzylproline hydrochloride in 3 ml of 50/50 (v/v) acetone/water. Single crystals suitable for diffraction 
were grown via slow evaporation from a 50/50 (v/v) solution of acetone and water. 

Refinement 

Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , conventional 
_/?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for 
calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. 7?-factors based on F 2 are 
statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 

Computing details 

Data collection: CrysAlis PRO (Agilent, 2013); cell refinement: CrysAlis PRO (Agilent, 2013); data reduction: CrysAlis 
PRO (Agilent, 2013); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: OLEX2 (Dolomanov et al, 2009); software used to prepare 
material for publication: OLEX2 (Dolomanov et al, 2009). 
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Figure 1 

A view of a single cation/anion pair of the title compound showing atom labels. Displacement ellipsoids are drawn at the 
50% probability level. 




Figure 2 

View of the unit cell contents of the title compound along [100] showing displacement ellipsoids at the 50% probability 
level. 
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Figure 3 

A view of a section of the crystal packing diagram of the title compound along [010] showing Nl— HI— C13 1 , N3- 
H3-C12", N4-H4A-C13 i ", and N5-H5-C14 iv hydrogen bonds [Symmetry codes: (i) -1+x, -1+y, +z; (ii) -1+x, -1+y, +z; 
(iii) -1+x, -1+y, +z; (iv)-l+x, -1+y, +z]. 

(S)-tt-Benzylprolinium cis-[(S)-a-benzylprolinato]dichloridopalladium(ll) 



Crystal data 

(C I2 H 16 N0 2 )[PdCl 2 (C 12 H 14 N0 2 )] 

M r = 587.80 

Triclinic, PI 

a = 10.6095 (5) A 

6= 12.3870 (4) A 

c = 14.6878 (4) A 

a = 101.376 (3)° 

P = 93.421 (3)° 

y= 101.996 (3)° 

V= 1840.80(11) A 3 



Z=3 

P(000) = 900 

D x = 1.591 Mgm 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 16328 reflections 

6 = 3.4-32.6° 

ju= 1.01 mm -1 

T= 100 K 

Irregular, clear orange red 
0.19 x 0.12 x 0.11 mm 
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Data collection 



Oxford Diffraction Gemini Ultra 
diffractometer 

Radiation source: fine-focus sealed tube, fine- 
focus sealed tube 

Graphite monochromator 

Detector resolution: 16.0122 pixels mm 1 

<p and m scans 

Absorption correction: gaussian 
(CrysAlis PRO; Agilent, 2013) 

Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F* > 2cr(F 2 )] = 0.039 
wR{F*) = 0.082 
S = 1.03 

23898 reflections 
895 parameters 
3 restraints 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 



7^ = 0.884,7^ = 0.929 
40995 measured reflections 
23898 independent reflections 
21552 reflections with I > 2a(I) 
7? tat = 0.033 

#max = 32.6°, 6?miii = 3.4° 

A = -15-»15 
£ = -18—18 
/ = -22-»21 



Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w= 1/K^o 2 ) + (0.0338P) 2 ] 

where P = (F 0 2 + 2F 2 )/3 
(A/<r) max = 0.001 
Ay9 max = 1.99 e A" 3 
A/w = -0.77 e A~ 3 

Absolute structure: Flack (1983), 11561 Friedel 
pairs 

Flack parameter: -0.039 (12) 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted fl-factor wR and goodness of fit S are based on F 2 , 
conventional fl-factors R are based on F, with F set to zero for negative F 2 , The threshold expression of F 2 > a{F 2 ) is used 
only for calculating fl-factors(gt) etc. and is not relevant to the choice of reflections for refinement, fl-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


Tl *ITJ 


Pdl 


0.67261 (2) 


0.638283 (17) 


0.088258 (15) 


0.01431 (5) 


Pd2 


0.46952 (2) 


0.423409 (17) 


0.410899 (15) 


0.01132 (5) 


Pd3 


0.08081 (2) 


0.400908 (17) 


0.697611 (16) 


0.01251 (5) 


Cll 


0.82733 (9) 


0.59507 (7) 


-0.00703 (6) 


0.02285 (18) 


C12 


0.64122 (9) 


0.46476 (7) 


0.12617(6) 


0.01968 (18) 


C13 


0.48504 (9) 


0.59104 (7) 


0.36423 (6) 


0.01971 (17) 


C14 


0.45906 (8) 


0.50373 (6) 


0.56625 (5) 


0.01566 (14) 


C15 


0.16046(10) 


0.58439 (7) 


0.68811 (6) 


0.02175 (18) 


C16 


-0.04104 (10) 


0.45607 (7) 


0.81541 (6) 


0.02395 (19) 


01 


0.6849 (3) 


0.7922 (2) 


0.05762 (17) 


0.0192 (5) 


02 


0.6409 (3) 


0.9599 (2) 


0.11048 (18) 


0.0211 (5) 


03 


0.6453 (2) 


0.1864 (2) 


0.03745 (17) 


0.0228 (5) 


04 


0.7477 (3) 


0.0493 (2) 


-0.01369 (17) 


0.0200 (5) 


H4 


0.7052 


0.0164 


0.0234 


0.030* 


05 


0.4467 (2) 


0.26793 (19) 


0.43794(16) 


0.0160 (5) 
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(14) 


0.0123 


(13) 


0.0159 


(14) 


A AA1 £ (W 1 A 

U.UUio (11) 


A AA^I / 1 1 A 
0.0033 (11) 


A A A/; 1 /1 1 A 

0.0061 (11) 


Coo 


0.0250 


(17) 


0.0116 


(14) 


0.0160 


(15) 


A AAAC /1 OA 

U.UUUj (lz) 


A AA<A /1 "2A 

O.OOdV (13) 


A AAO. ? (A OA 

0.0033 (lz) 


v^o / 


0.0270 


(17) 


0.0171 


(15) 


0.0105 


(13) 


U.UUJ i t ^ 1 




o nooQ n ?^ 

u.Uuu" ^IZj 


C68 


0.0248 


(18) 


0.0210 


(17) 


0.0323 


(19) 


0.0018 (14) 


0.0029 (15) 


0.0092 (15) 


C69 


0.027 (2) 


0.034 (2) 


0.039 (2) 


0.0004(17) 


0.0017(17) 


0.0132(18) 


C70 


0.025 (2) 


0.051 (3) 


0.034 (2) 


0.0130(19) 


-0.0058 (17) 


0.007 (2) 


C71 


0.041 (2) 


0.034 (2) 


0.041 (2) 


0.0191 (19) 


-0.0160(19) 


0.0010(19) 


C72 


0.036 (2) 


0.0191 (17) 


0.036 (2) 


0.0041 (16) 


-0.0114(17) 


0.0058 (16) 



Geometric parameters (A, ") 



Pdl— CI 1 


2.2986 (8) 


C25— H25B 


0.9900 


Pdl— C12 


2.2886 (8) 


C25— C26 


1.523 (5) 


Pdl— 01 


2.024 (2) 


C26— H26A 


0.9900 


Pdl— Nl 


2.014(3) 


C26— H26B 


0.9900 


Pd2— C13 


2.2894 (8) 


C26— C27 


1.521 (5) 


Pd2— C14 


2.3215 (7) 


C27— H27A 


0.9900 


Pd2— 05 


2.011 (2) 


C27— H27B 


0.9900 


Pd2— N3 


2.015 (3) 


C27— C28 


1.542 (4) 


Pd3— C15 


2.2891 (9) 


C28— C29 


1.534 (4) 


Pd3— C16 


2.3021 (9) 


C28— C30 


1.533 (4) 


Pd3— 09 


2.012 (2) 


C30— H30A 


0.9900 


Pd3— N5 


2.028 (3) 


C30— H30B 


0.9900 


01— C5 


1.278 (4) 


C30— C31 


1.514(4) 


02— C5 


1.249 (4) 


C31— C32 


1.396 (5) 


03— C17 


1.204 (4) 


C31— C36 


1.391 (5) 


04— H4 


0.8400 


C32— H32 


0.9500 
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04 — C17 


1 TA1 { A\ 

1.301 (4) 


05 — C29 


1 1 *7A / A \ 

1.279 (4) 


06 — C29 


1 ^ Al\ / A\ 

l.LV) (4) 


(J 7 — C41 


1.205 (4) 


/"^v o T TO A 

Oo — H8A 


f\ O A AA 

0.8400 


/"\o p /i i 

08 — C41 


1 111 { A \ 

1.313 (4) 


09 — C53 


1 no / /I \ 

1.278 (4) 


1 A PC") 

010 — C53 


1 n /i / /i \ 

1.234 (4) 


Oil — Cod 


1.20/ (4) 


/~\ 1 1 Til ^ * 

Olz — H12A 


0.8400 


012 — C65 


1 in / /i \ 

1.317 (4) 


XT1 TT1 

JN1 — HI 


A A1AA 

0.9300 


JN1 — CI 


1 AQQ SA\ 
1.486 (4) 


XT 1 z' 1 /I 

Nl — C4 


1 CI 1 / /I \ 

1.521 (4) 


/" < 1 T T 1 ") A 

C13 — H13A 


A A AAA 

0.9900 


p i o tti -)n 

C13 — H13B 


A AAAA 

0.9900 


pn xti 

C13 — N2 


1.522 (4) 


C13 — C16 


1 cn /r\ 

1.527 (5) 


XT'} TT"5 

N3 — H3 


A m AA 

0.9300 


XT'} PTC 

N3 — C25 


1 /I OT / /I \ 

1.487 (4) 


XT'? nio 

N3 — C28 


1.521 (4) 


XT/I TT/1 A 

N4 — H4A 


0.9200 


XT A TT/1 

N4 — H4B 


A A1 A A 

0.9200 


XT/I 

N4 — C37 


1 C 1 1 /A \ 

1.512 (4) 


XT A r^A 

JN4 — C40 


1 CI 1 f A\ 

1.512 (4) 


N5 — H5 


A AT A A 

0.9300 


N5 — C49 


1.505 (4) 


N5 — C52 


1.516 (4) 


N6 — H6C 


A fllAA 

0.9200 


N6 — H6D 


A f>1 A A 

0.9200 


N6 — C61 


1.491 (5) 


XT/" f " / 1 

N6 — C64 


1.521 (4) 


TJ1 A 

CI — H1A 


a nnnn 
0.9900 


CI — H1B 


A AAAA 

0.9900 


CI — C2 


1.515 (4) 


p ~) j jl A 

Lz — HzA 


A AAAA 

0.9900 


Lz — HzB 


A AAAA 

0.9900 


pi p ■> 
C2 — C3 


1 C t C f A\ 

1.535 (4) 


C3 — H3A 


A AAAA 

0.9900 


L3 — H3B 


A AAAA 

0.9900 


pi p /i 

C3 — C4 


1.551 (5) 


p a p r 

C4 — C5 


1 CIA 

1.520 (4) 


C4 — Co 


1 C /I 1 /c\ 

1.541 (5) 


C6 — H6A 


0.9900 


C6— H6B 


0.9900 


C6— C7 


1.514(5) 


C7— C8 


1.395 (5) 


C7— C12 


1.389 (5) 


C8— H8 


0.9500 



PI 1 

C3z — C33 


1 •} *7 /I /C\ 

1.374 (5) 


C33 — H33 


A ACAA 

0.9500 


C33 — C34 


1.376 (6) 


/~ ' ~> A TTI A 

C34 — H34 


A ACAA 

0.9500 


/""} A f ^ ") C 

C34 — C35 


1 TOO /H\ 

1.388 (7) 


Z™ 1 '} C TTI C 

C35 — H35 


A ACAA 

0.9500 


C35 — C36 


1 /IA1 //"\ 

1.402 (6) 


C36 — H36 


A ACAA 

0.9500 


C j 1 — Hi /A 


A AAAA 
0.V900 


C37 — H37B 


A AAAA 

0.9900 


/in P") O 

C37 — C38 


1 cn /c\ 

1.523 (5) 


/T)n T TO O A 

C38 — H38A 


A AAAA 

0.9900 


C3o — H3oB 


A AAAA 
0.9900 


C38 — C39 


1 CI /I /C\ 

1.524 (5) 


C39 — H39A 


0.9900 


/"'ia Tn An 

C39 — H39B 


A AAAA 

0.9900 


C39 — C40 


1.524 (4) 


/~i A A /I 1 

C40 — C41 


1.537 (4) 


C40 — C42 


1.521 (4) 


i~ i ^ ^ T T /I 1 A 

C42 — H42A 


A AAAA 

0.9900 


P/11 T_J /I H D 

C4z — H4zB 


A AAAA 
0.9900 


C42 — C43 


1 cn //i"\ 

1.517 (4) 


C43 — C44 


1.391 (5) 


C43 — C48 


1 im /c \ 

1.393 (5) 


C44 — H44 


A ACAA 
0.9500 


C44 — C45 


1 O OA /C\ 

1.380 (5) 


/""i /IT T T /I c 

C45 — H45 


0.9500 


C45 — C46 


1.384 (5) 


/I /: T T A £ 

C4o — H46 


A ACAA 

0.9500 


C46 — C47 


1 1 0 1 / C\ 

1.382 (5) 


A -7 T T /I *7 

C47 — H47 


A ACAA 

0.9500 


C47 — C48 


1.377 (5) 


AO T T A O 

C48 — H48 


A ACAA 

0.9500 


/i /"» T T /I A A 

C49 — H49A 


A AAAA 

0.9900 


A A TT/1 ATI 

C49 — H49B 


A AAAA 

0.9900 


C49 — C50 


1 C 1 A / A \ 

1.519 (4) 


rif a TJCfl A 

C50 — H50A 


A AAAA 

0.9900 


r~y r f\ TTCAn 

C50 — H50B 


A AAAA 

0.9900 


C50 — C5 1 


1 C 1 O / A \ 

1.518 (4) 


PC 1 TTC 1 A 

C51 — H51A 


A AAAA 

0.9900 


PCI TTC 1 D 

C51 — H51B 


A AAAA 

0.9900 


PCI PCI 

C51 — C52 


1 CI O / /I \ 

1.528 (4) 


C52 — C53 


1 CI *7 / /I \ 

1.537 (4) 


C52 — C54 


1 C /I T /A \ 

1.54/ (4) 


C54— H54A 


0.9900 


C54— H54B 


0.9900 


C54— C55 


1.515 (4) 


C55— C56 


1.395 (4) 


C55— C60 


1.397(4) 
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C8 — C9 


1 oao i £\ 

1.393 (6) 


C56 — H56 


A ACAA 

0.9500 


C9 — H9 


0.9500 


C56 — C57 


1.386 (4) 


p i \ p 1 i \ 

C9 — CIO 


1 1 0 1 /"7\ 

1.382 (7) 


C57 — H57 


A ACAA 

0.9500 


CIO — H10 


a ncnn 

0.9500 


p C*7 p c O 

L57 — C58 


1 IOC /c \ 

1.385 (5) 


p 1 r\ pi i 

CIO — Cll 


1 1 *7 1 /*7\ 

1.371 (7) 


pro T TC O 

C58 — H58 


A ACAA 

0.9500 


Cll — Hll 


0.9500 


p C O /" 1 C A 

C58 — C59 


1 1 OA /C\ 

1.389 (5) 


Cll — Cli 


1.387 (6) 


pfA TTCA 

C59 — H59 


A ACAA 

0.9500 


P 1 r» TT1 ^ 

C12 — H12 


0.9500 


C59 — C60 


1.381 (4) 


XT1 TTO/n 

Nz — H2C 


0.9200 


C60 — H60 


A ACAA 

0.9500 


N2 — H2D 


a ai A A 

0.9200 


C61 — H61A 


A AAAA 

0.9900 


N2 — C14 


1 f 1 A / /I \ 

1.510 (4) 


C61 — H61B 


A AAAA 

0.9900 


C14 — C15 


1.541 (5) 


C61 — C62 


1 A A O /C\ 

1.498 (5) 


1 a /*in 

C14 — C17 


1.537 (4) 


C62 — H62A 


A AAAA 

0.9900 


C14 — CI 8 


1 /C\ 

1.527 (5) 


C62 — H62B 


A AAAA 

0.9900 


C15 — H15A 


A A A A A 

0.9900 


C62 — C63 


1.541 (5) 


f ' -\ r T T 1 m 

C15 — H15B 


A A AAA 

0.9900 


x~i Z' T T T/"1 A 

C63 — H63A 


A AAAA 

0.9900 


pi f p 1 /_ 

CI 5 — C16 


1.522 (5) 


C63 — H63B 


A AAAA 

0.9900 


P 1 TT1 £ * 

Clo — H16A 


0.9900 


C63 — C64 


1.543 (5) 


c ' -\s- t t 1 f r~> 

C 1 6 — H 1 6B 


A A A A A 

0.9900 


C64 — C65 


1.516 (4) 


/"* 1 O TTIOA 

L 1 8 — H 1 8 A 


A AAAA 

0.9900 


C64 — C66 


1 C A £. /C \ 

1.546 (5) 


/"* 1 o t t 1 on 
Clo — H18B 


A AAAA 

0.9900 


C66 — H66A 


A AAAA 

0.9900 


C18 — C19 


1 f 1 1 /r \ 

1.513 (5) 


C66 — H66B 


A AAAA 

0.9900 


p -1 p» P* I A 

C19 — C20 


1.401 (5) 


C66 — C67 


1.502 (5) 


pi n p i ,4 

C19 — C24 


1 "5 A A /C\ 

1.394 (5) 


C67 — C68 


1 1 ni { z\ 

1.392 (5) 


poa TT1A 

C20 — H20 


A ACAA 

0.9500 


C67 — C72 


1 1 on /c\ 

1.387 (5) 


p ^ r\ P* 1 -1 

C20 — C21 


1 1 0 1 

1.382 (6) 


/"i /" O IT/"0 

C68 — H68 


0.9500 


C21 — H21 


0.9500 


C68 — C69 


1.386 (6) 


C21 — C22 


1 TOO /"7\ 

1.383 (7) 


C69 — H69 


0.9500 


C22— H22 


0.9500 


C69— C70 


1.393 (6) 


C22— C23 


1.377 (6) 


C70— H70 


0.9500 


C23 — Hz 3 


A ACAA 

0.9500 


C70 — C71 


1.370 (6) 


PT) PI a 

C23 — C24 


1 1 A A /C\ 

1.399 (5) 


C71 — H71 


A ACAA 

0.9500 


re) /i LJI 1 

C24 — H24 


0.9500 


C / 1 — C 11 


1.395 (0) 


P1 c t r - A 

C25 — H25A 


A AAAA 

0.9900 


ptqO TT*71 

C72 — H72 


A ACAA 

0.9500 


C12 — ral — Cll 


A1 AC /1\ 

91.05 (3) 


/'Tfl POO POT 

C29 — C2 8 — C27 


1111 ZO\ 

112.1 (2) 


/"A i nil pi i 

Ol — ral — Cll 


AT /I C /"7\ 

93.45 (7) 


piA POO /~> 1 "7 

C30 — C28 — C27 


111 1 /o\ 
113.1 (2) 


s \ i ri l | /nil 

Ol — Pal — C12 


1 i r A A ZO\ 

175.09 (8) 


PT a pi A 

C30 — C28 — C29 


1 AO 1 /I \ 

108.1 (3) 


Nl — Pal — Cll 


1 T C CO /ON 

175.58 (8) 


S \ C P1A PIO 

05 — C29 — C28 


1 1 A ") /I \ 

119.3 (3) 


XT 1 T1-J1 pn 

Nl — Pal — C12 


m n /o\ 

93.22 (8) 


/ \ /_ POA P.C 

Oo — C29 — 05 


1 11 A /1\ 

123.4 (3) 


XT 1 A ,J 1 P± 1 

Nl — ral — Ol 


O 1 11 / 1 A\ 

82.33 (10) 


/ \ /~_ POA PIO 

Oo — L29 — C28 


1 1 *7 1 /1\ 

117.3 (3) 


C13 — Pa2 — C14 


93.56 (3) 


PI O P 1 A T T1 A A 

C28 — C30 — H30A 


108.9 


05 — Pd2 — C13 


1*71 oi ZO\ 

173.81 (8) 


PIO P1A TT1AT1 

C28 — C30 — H30B 


1 AO A 

108.9 


OS — Pd2 — C14 


yi.s / (/) 


mAA /^'JA TJTATD 

H3 OA — C 3 0 — H3 OB 


1 A"7 n 
10/./ 


05— Pd2— N3 


82.76 (10) 


C31— C30— C28 


113.6(3) 


N3— Pd2— C13 


91.81 (7) 


C31— C30— H30A 


108.9 


N3— Pd2— C14 


174.63 (7) 


C31— C30— H30B 


108.9 


C15— Pd3— C16 


91.58 (3) 


C32— C31— C30 


120.5 (3) 


09— Pd3— C15 


176.70 (7) 


C36— C31— C30 


120.6 (3) 
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09 — Pd3 — C16 


91.65 (7) 


PA nji \tt 

09 — Pd3 — N 5 


oi i ^ /n\ 

83.36 (9) 


N5 — Pd3 — C15 


93.41 (7) 


\Tf ttji piz: 

N5 — Pd3 — C16 


1 T C A 1 ZO\ 

175.01 (8) 


p r p, i T} ,1 1 

C5 — Ul — Pal 


114.3 (2) 


C17 — 04 — H4 


109.5 


pin pc tuo 

C29 — (J 5 — Pd2 


11/1 OC /1 fl\ 

114.85 (19) 


f • a i /~\ O T TO A 

C41 — 08 — H8A 


109.5 


PC3 pa Ti^n 
CD3 — uy Pd3 


11/1 ii / 1 n\ 
114.33 (lv) 


Pz^ C i"\ n TT1 T * 

C65 — L)12 — H12A 


1 ah c 

109.5 


t\J1 XT 1 TT1 

Pal — Nl — HI 


1 no i 

108.3 


CI — Nl — Pal 


1 1 c i i / 1 rv\ 

115.27 (19) 


p i XT 1 TT 1 

CI — JN 1 — HI 


1 AO 1 

108.3 


/ 1 1 XT 1 P /I 

CI — Nl — C4 


1 n/" /i /i \ 

106.4 (3) 


f ' a XT 1 n J 1 

C4 — Nl — Pal 


1 i A A 1 / 1 n\ 

110.01 (19) 


f ' a XT 1 T T 1 

C4 — Nl — HI 


108.3 


TT1 1 A /"" 1 1 TT 1 1 T~> 

H13A — C13 — H13B 


1 AO O 

108.8 


\Ti p 1 ~\ T T 1 1 A 

N2 — C13 — H13A 


110.7 


\Ti /~i -it tti i T~l 

N2 — C13 — H13B 


110.7 


XT1 nn pi / 

N2 — C13 — C16 


1 AC 1 /I \ 

105.1 (3) 


Clo — C13 — HI 3 A 


110. / 


pi/ nn TT1 in 

Clo — C13 — H13B 


1 1 A n 

110.7 


ri n XT') TTI 

Pd2 — N3 — H3 


108.7 


s~ ' ^\ r XT') n n 

C25 — N3 — Pd2 


114.5 (2) 


r ' ~) r XT'? TT"? 

C25 — N3 — H3 


1 ao n 

108.7 


C25 — N3 — C28 


105.7 (2) 


PTO XT') n n 

C28 — N3 — Pd2 


1 1 A 1 1 / 1 0\ 

110.33 (18) 


PIO XT') TTI 

C28 — N3 — H3 


108.7 


TT/I A XT/1 TT/IT) 

H4A — N4 — H4B 


1 AO C 

108.5 


PTn XT/1 TT/I A 

C37 — N4 — H4A 


110.2 


pn XT/I TT/1T5 

L37 — JN4 — H4B 


1 1 A 1 

110.2 


P1"7 XT /I P/in 

L37 — JN4 — L40 


107.6 (2) 


/"M A XT /I O /I A 

C40 — JN 4 — H4 A 


11AT 

1 lU.z 


p /|A XT /I TT/ITi 

L40 — JN 4 — H4b 


i in i 
110.2 


T*J1 \Tf TTC 

Pd3 — N5 — H5 


107.9 


p a r\ XTC r> . J 1 

C49 — N5 — Pd3 


116.2 (2) 


C ' A (\ XTC TTC 

C49 — N5 — H5 


1 AT A 

107.9 


C49 — N5 — C52 


1 AT n /1\ 

107.9 (2) 


Pfl XTC Tt A 1 

C52 — N5 — Pd3 


1 AO O 1 / 1 0\ 

108.81 (18) 


XTC TTC 

C52 — N5 — H5 


107.9 


TT/^P XT/T TT/^T""\ 

H6C — No — H6D 


1 AO £L 

108.6 


P f~ 1 XT/" TT/'P 

Col — N6 — H6C 


1 1 A A 

110.4 


p / I XT/" TTPTX 

Col — No — H6D 


1 1 A A 

110.4 


P£1 xt/c p*c/i 
Col — No — Co4 


1A/ C \ 

1U6.5 (3) 


C64— N6— H6C 


110.4 


C64— N6— H6D 


110.4 


Nl— CI— H1A 


110.9 


Nl— CI— H1B 


110.9 


Nl— CI— C2 


104.3 (2) 



C36 — C3 1 — C32 


1 1 O O /I \ 

118.8 (3) 


/"") 1 P11 TT11 

C31 — C32 — H32 


119.5 


C33 — C32 — C31 


1^1 A /I \ 

121.0 (3) 


P11 P ") 1 TT11 

C33 — C32 — H32 


1 1 n c 

119.5 


P11 PT) TT11 

C3z — C33 — H33 


1 1 n *7 

119.7 


C32 — C33 — C34 


120.5 (4) 


r^~i a ttii 

C34 — C33 — H33 


i i c\ n 

119.7 


/•"»') /^1 /I TTI /I 

C33 — C34 — H34 


1 OA ^ 

120.2 


/ "> i /^i /i pic 
C33 — C34 — C35 


1 1 A H 1 A \ 
119. / (4) 


/^1C Z^I/1 TTI /I 

C35 — C34 — H34 


120.2 


/t> /i r^"y c ttic 

C34 — C35 — H35 


1 1 n n 

119.9 


C34 — C35 — C36 


120.1 (4) 


C ' ^) C PIC TTIC 

C36 — C35 — H35 


1 1 n n 

119.9 


P11 r~<i £ PIC 

C3 1 — C36 — C35 


1 1 n n / a \ 

119.9 (4) 


/"■ll /- < -> / TTI/' 

C31 — C36 — H36 


120.1 


/^1C /"'I / TTI/' 

C3 5 — C3 6 — H3 6 


120.1 


XT/1 f^1H TT1T A 

N4 — C37 — H37A 


1 1 A T 

110.7 


XT A Z' ' n TTI "7 T") 

N4 — C3 7 — H3 7B 


1 1 A T 

110.7 


XT/1 /"^n PIO 

N4 — C37 — C38 


1 A C 1 /T\ 

105.2 (3) 


TT1T A PIT T n Tn 

H37A — C37 — H37B 


1 AO O 

108.8 


PTO P")T [in t 

C38 — C37 — H37A 


1 1 A H 

110.7 


f • i-t o /~i 11 TTI TT* 

C38 — C37 — H37B 


1 1 A "7 

110.7 


PT7 pio TTIO A 

C37 — C38 — H38A 


110.6 


t~^")H PIO TTIOT) 

C37 — C38 — H38B 


1 1 A / 

110.6 


p^"7 nio pin 

C37 — C38 — C39 


1 AC O \ 

105.8 (3) 


TTIO A -) o TTIOT* 

H3 8 A — C3 8 — H3 8B 


108.7 


P7f\ /~i -> o TTIO A 

C39 — C38 — H38A 


110.6 


/""'lA /~i ") O TTIOFJ 

C39 — C38 — H38B 


1 1 A / 

110.6 


pto pta mn a 

C38 — C39 — H39A 


111 A 
111.0 


Z" 1 1 o /"i in tti nr> 

C 3 8 — C 3 9 — H3 9B 


111.0 


/"<10 Pin f ' A A 

C38 — C39 — C40 


1 A A A /I \ 

104.0 (3) 


TTOAA P")A TTTOT) 

H39A — C39 — H39B 


1 AA A 

109.0 


P/IA no tnoA 

C4U — C39 — H39A 


1 1 1 A 

111.0 


C40 — C39 — H39B 


111.0 


XT/i P/iA pin 

N4 — C40 — C39 


1 A 1 1 /1\ 

101.3 (2) 


XT/1 P/IA P /I 1 

N 4 — C40 — C4 1 


1 A/1 O /1\ 

104.8 (2) 


XT A P/IA P/IO 

N 4 — C4U — C42 


1111 /I A 

llz.3 (3) 


P")A P/IA P /I 1 

C39 — C40 — C41 


111 C /I \ 

111.5 (3) 


C42 — C40 — C39 


115.0 (3) 


f • A ~\ p a r\ P/11 

C42 — C40 — C4 1 


111 1 /1\ 

111.1 (2) 


An p /i 1 pv o 

07 — C4l — 08 


1 1 z' 1 /I \ 

126.3 (3) 


/~\H p A 1 P/IA 

07 — C41 — C40 


111 1 /I \ 

122.1 (3) 


PO P /I 1 P/IA 

08 — C41 — C40 


111 z' /I \ 

111.6 (3) 


C40 — C42— H42A 


108.9 


C40— C42— H42B 


108.9 


H42A— C42— H42B 


107.7 


C43— C42— C40 


113.5 (3) 


C43— C42— H42A 


108.9 


C43— C42— H42B 


108.9 
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T T 1 A /" i T T 1 

H1A — CI — H1B 


108.9 


C2 — CI — Hi A 


no. 9 


C2 — CI — H1B 


no. 9 


CI — C2 — H2A 


lll.l 


CI — C2 — H2B 


lll.l 


CI — C2 — C3 


103.4 (3) 


Til a /" " -» TTTTi 

H2A — C2 — H2B 


1 AA A 

109.0 


C3 — C2 — H2A 


111.1 


C3 — C2 — H2B 


111.1 


C2 — C3 — H3A 


110.6 


C2 — C3 — H3B 


110.6 


C2 — C3 — C4 


105.5 (3) 


H3A — C3 — H3B 


1 AO O 

108.8 


C4 — C3 — H3A 


1 1 A / 

no. 6 


C4 — C3 — H3B 


no. 6 


XT 1 " yl /~1 -) 

N 1 — C4 — C3 


105.4 (3) 


N 1 — C4 — Co 


1 1 A O /I \ 

110.8 (3) 


/~i r r~\ a XT 1 

C5 — C4 — N 1 


1 AO A 

108.0 (2) 


C5 — C4 — C3 


111.3 (3) 


C5 — C4 — Co 


1 AO /" /I \ 

108.6 (3) 


C6 — C4 — C3 


112.6 (3) 


Ol — C5 — C4 


119.5 (3) 


02 — C5 — 01 


123.3 (3) 


02 — C5 — C4 


117.2 (3) 


C4 — Co — H6A 


1 AO £ 

108.6 


-1 /~1 /" II/Tl 

C4 — Co — H6B 


108.6 


II/' A /~1 /" TT/'n 

H6A — Co — H6B 


107.6 


C7 — Co — C4 


114.5 (3) 


C7 — Co — H6A 


1 AO £ 

108.6 


C7 — Co — H6B 


108.6 


/~10 /I/" 

C8 — C7 — Co 


119.9 (3) 


/"111 /"IT /" • /" 

C12 — C7 — Co 


121.4 (3) 


L12 — C7 — C8 


1 1 o n / a\ 

118.7 (4) 


/"I "7 /"I o TTO 

C7 — C8 — H8 


119.9 


/~1ft /"I o /TT 

C9 — C8 — C7 


120.3 (4) 


/~1 A /— > n TTO 

C9 — C8 — H8 


1 1 A A 

119.9 


C8 — C9 — H9 


120.0 


CIO — C9 — C8 


119.9 (4) 


CIO — C9 — H9 


120.0 


C9 — CIO — H10 


119.9 


Cll — CIO — C9 


120.1 (4) 


Cll — CIO — H10 


119.9 


CIO — Cll — Hll 


119.9 


CIO— Cll— Cl2 


120.3 (4) 


Cl2— Cll— Hll 


119.9 


C7— CI 2— Hl2 


119.7 


Cll— Cl2— C7 


120.7 (4) 


Cll— Cl2— Hl2 


119.7 


CI 3— N2— H2C 


110.0 



C44 — C43 — C42 


1 ^ A A \ 

120.0 (3) 


C44 — C43 — C48 


1 1 o n /*) \ 

118.7 (3) 


r • A O A ~i /"I A r\ 


121.1 (3) 


C43 — C44 — H44 


1 1 A O 

119.8 


a z a a A") 

C45 — C44 — C43 


120.3 (3) 


A Z A A TT A A 

C4 5 — C44 — H44 


1 1 A O 

119.8 


A A A Z TT A z 

C44 — C45 — H45 


lift/ 

119.6 


C44 — C45 — C46 


1 1 A O /O \ 

120.8 (3) 


C46 — C4d — H4_> 


119.6 


f ^ a r z' ' a s~ T T A f 

C45 — C46 — H46 


120.5 


f ' A 1 A Z' /~" A Z 

C47 — C46 — C45 


1 1 A A /"") \ 

119.0 (3) 


AH f ' A C TTA£L 

C47 — L4o — H4o 


1 OA C 

120.5 


Z* 1 A £L AH TT AH 

C46 — C47 — H47 


lift/ 
119.6 


C48 — C47 — C46 


1 1 A O /O \ 

120.8 (3) 


Z" 1 A O /' ^ An TT a n 

C48 — C47 — H47 


119.6 


Z" 1 A 1 A O TT/IO 

C4 3 — C4 o — H4 o 


1 1 A O 

119.8 


C47 — C48 — C43 


120.5 (3) 


• /I -7 /-i/io TT/IO 

C47 — C48 — H48 


1 1 A O 

119.8 


X TT /" < /i r\ t t a r\ a 

N5 — C49 — H49A 


110.8 


XTC /"< /I A T T a nn 

N5 — C49 — H49B 


110.8 


N5 — C49 — C50 


1 a a n 

104.7 (2) 


TT/1AA nylA TT/1AT^ 

H49A — C49 — H49B 


1 AO A 

108.9 


Z" 1 C A /' ^ i~» T T A A A 

C50 — C49 — H49A 


110.8 


C50 — C49 — H49B 


110.8 


f~'A(i r^Zf\ TTCAA 

L49 — C50 — H50A 


111 1 
111.1 


C49 — C50 — H50B 


111.1 


ITf A A f\ C f\ TTf (\n 

H50A — C50 — H50B 


109.1 


C c 1 rir a C AC\ 

C5 1 — C50 — C49 


1 AT 1 (">\ 

103.2 (3) 


pel prn TTCAA 

C5 1 — C50 — H50A 


111 1 
111.1 


C5 1 — C50 — H50B 


111.1 


C50 — C51 — H51A 


111.2 


C50 — C51 — H51B 


1 1 1 o 
111.2 


rifrt pel pro 

C5U — C5 1 — C52 


1 AO O /OA 

1U2.9 (2) 


H51A — C51 — H51B 


109.1 


C5z — C5 1 — H5 1 A 


111 1 

111.2 


s ' £ ~\ nri TTf in 


1 1 1 i 
111.2 


XTC /"• C "> 1 


\ (\A Z 

104. 5 (2) 


XTC pro nr 1 

N5 — C52 — L53 


1 AA /lA 

109.6 (2) 


\Tf f ' c ~) r^zA 

N5 — C52 — C54 


1 1 A 1 /1\ 

11U.2 (2) 


PCI pfi nci 

C5 1 — C52 — C53 


1 A A A 0\ 

109.9 (2) 


C ' r \ /-if) PC/1 

L5 1 — C52 — L54 


11/11 /"> \ 
114.1 (3) 


C53 — C52 — C54 


1 AO Z \ 

108.5 (2) 


r~\c\ r~*zi riro 

09 — C53 — C52 


1 1 O O /") \ 

118.8 (3) 


Oil) — C5J — 09 


1Z4.U (3) 


010— C53— C52 


117.2 (3) 


C52— C54— H54A 


109.2 


C52— C54— H54B 


109.2 


H54A— C54— H54B 


107.9 


C55— C54— C52 


112.1 (2) 
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C 1 3 — N2 — H2D 


110.0 


H2C — N2 — H2D 


108.4 


C14 — N2 — CI 3 


108.6 (2) 


C14 — N2 — H2C 


110.0 


C 1 4 — N2 — H2D 


no.o 


N2 — C14 — C15 


102.4 (2) 


N2 — C14 — C17 


105.7 (3) 


N2 — Cl4 — CI 8 


111.3 (3) 


C17 — C14 — C15 


1 1 A A /I \ 

110.0 (3) 


C18 — C14 — C15 


114.4 (3) 


C18 — C14 — C17 


112.3 (3) 


C14 — C15 — Hi 5 A 


111.1 


f • 1 A y~1 1 r 1 TT1 f I - ") 

C14 — CI 5 — H15B 


111.1 


ill r » /~i i ill r t~» 

Hi 5 A — C15 — H15B 


109.0 


Clo — Cl5 — Cl4 


103.5 (3) 


/~i 1 /"i 1 — ill f a 

C16 — C15 — Hi 5 A 


111.1 


C16 — C15 — H15B 


111.1 


C13 — C16 — H16A 


110.7 


Cl3 — Cl6 — H16B 


110.7 


C15 — C16 — C13 


105.5 (3) 


/~i 1 r v-i l /_ tti /; * 

C15 — Clo — HloA 


110.7 


C15 — C16 — H16B 


110.7 


H16A — C16 — H16B 


108.8 


03 — C17 — 04 


126.1 (3) 


03 — C17 — C14 


121.8 (3) 


04 — C17 — C14 


112.1 (3) 


Cl4 — Cl8 — H18A 


109.1 


f • i ^ /~i -i o TT 1 on 

C14 — C18 — H18B 


109.1 


TT10A flO tti on 

H18A — C18 — H18B 


107.9 


C19 — C18 — C14 


112.4 (3) 


r ~* 1 f~\ f ' 1 o T T 1 O A 

Cl9 — Cl8 — H18A 


109.1 


nirt /"< 1 O tti on 

C19 — C18 — H18B 


1 AA 1 

109.1 


C20 — C19 — CI 8 


121.0 (3) 


C24 — C19 — C18 


120.2 (3) 


C24 — Cl9 — C20 


118.5 (3) 


C19 — C20 — H20 


119.7 


C21 — C20 — C19 


120. 7 (4) 


C2 1 — C20 — H20 


119.7 


C20 — C21 — H21 


119.9 


C20 — C21 — C22 


120.2 (4) 


C22 — C2 1 — H2 1 


119.9 


C2 1 — C22 — H22 


119.9 


C23 — C22 — C2 1 


120.2 (4) 


C23— C22— H22 


119.9 


C22— C23— H23 


120.0 


C22— C23— C24 


120.0 (4) 


C24— C23— H23 


120.0 


CI 9— C24— C23 


120.3 (4) 


CI 9— C24— H24 


119.8 



s~ < r c f * C A T T C A A 

C55 — C54 — H54A 


109.2 


f ^ ^ /—I ^ /I TTf < T"l 

C55 — C54 — H54B 


109.2 


C56 — C55 — C54 


121.4 (3) 


C56 — C55 — C60 


i i O /" /o \ 

118.6 (3) 


C60 — C55 — C54 


119.8 (3) 


C55 — C56 — H56 


119.8 


C57 — C56 — C55 


1 A A /I \ 

120.4 (3) 


C57 — C56 — H56 


119.8 


C56 — C57 — H57 


119.8 


C58 — C57 — C56 


120.5 (3) 


/irn f^C^I TTC7 

C58 — C57 — H57 


1 1 A O 

119.8 


C57 — C58 — H58 


120.3 


C57 — C58 — C59 


119.4 (3) 


/- < ,- fA rif o TTf O 

C59 — C58 — H58 


120.3 


C58 — C59 — H59 


119.8 


C60 — C59 — C58 


1 1 A /I /IN 

120.4 (3) 


/"'/'A Z' ' C 1 \ TTf n 

C60 — C59 — H59 


119.8 


C C /" ■> /- (\ IT/-A 

C55 — C60 — H60 


119.7 


C59 — C60 — C55 


120.6 (3) 


C59 — C60 — H60 


119.7 


XT/- /- ■> X 1 TT/"1 A 

N6 — C61 — H61A 


111.2 


\T/- /-I/" 1 II/-1 T~-l 

N6 — C61 — H61B 


111.2 


N6 — C61 — C62 


1 A1 O /"> \ 

102.8 (3) 


TT/' 1 A f ' /-"I TT/"1 I - ") 

H61A — C61 — H61B 


109.1 


^ /" -» /- ■> / 1 TT/'l A 

C62 — C61 — H61A 


111 1 

111.2 


C62 — C61 — H61B 


111.2 


C61 — C62 — H62A 


110.9 


C61 — C62 — H62B 


110.9 


C61 — C62 — C63 


1 A A 1 /"">\ 

104.3 (3) 


H62A — C62 — H62B 


108.9 


C63 — C62 — H62A 


110.9 


C63 — C62 — H62B 


110.9 


C62 — C63 — H63A 


1 1 A /I 

110.4 


C62 — C63 — H63B 


110.4 


C62 — C63 — C64 


106.6 (3) 


H63A — C63 — H63B 


1 AO /" 

108.6 


/^jC/I /""/'_ "> TTzTT A 

C64 — Co J — H63A 


110.4 


C64 — C63 — H63B 


110.4 


N6 — C64 — C63 


1 AO 1 /IN 

103.3 (2) 


N6 — C64 — C66 


1 1 A A \ 

110.9 (3) 


C63 — C64 — C66 


i i o o /") \ 

113.8 (3) 


C65 — C64 — N6 


1 Af A / ^ \ 

105.4 (2) 


C65 — C64 — C63 


H2.5 (3) 


C65— C64— C66 


H0.4 (3) 


Oil— C65— 012 


125.6(3) 


Oil— C65— C64 


122.4 (3) 


012— C65— C64 


112.0(3) 


C64— C66— H66A 


108.7 


C64— C66— H66B 


108.7 
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C23 — C24 — H24 


119.8 




H66A — C66 


— H66B 




107.6 


N3 — C25 — H25A 


111.1 




C67 — C66— 


-C64 




114.1 (3) 


N3 — C25 — H25B 


111.1 




C67 — C66— 


-H66A 




108.7 


N3 — C25 — C26 


1 ai o /i \ 

103.3 (3) 




C67 — C66— 


-H66B 




1 AO *7 

108.7 


H25A — C25 — H25B 


109.1 




C68 — C67— 


-C66 




120.4 (3) 


C26 — C25 — H25A 


111.1 




C72 — C67— 


-C66 




122.0 (3) 


C26 — C25 — H25B 


111.1 




C72 — C67— 


-C68 




117.6 (4) 


C25 — C26 — H26A 


111.0 




C67 — C68— 


-H68 




119.1 


C25 — C26 — H26B 


111.0 




C69 — C68— 


-C67 




121.8 (4) 


H26A — C26 — H26B 


109.0 




C69 — C68— 


-H68 




119.1 


C27 — C26 — C25 


103.7 (3) 




C68 — C69— 


-H69 




120.2 


C27 — C26 — H26A 


111.0 




C68 — C69— 


-C70 




119.7 (4) 


C27 — C26 — H26B 


111.0 




C70 — C69— 


-H69 




120.2 


C26 — C27 — H27A 


110.7 




C69 — C70— 


-H70 




120.4 


C26 — C27 — H27B 


110.7 




C71 — C70— 


-C69 




119.3 (4) 


C26 — C27 — C28 


105.4 (3) 




C7l — C70— 


-H70 




120.4 


T-T97A P97 W97R 


1 OS 8 




V- / w L / I — 


T-T71 

-n / 1 




1 1 Q 7 


C28— C27— H27A 


110.7 




C70— C71- 


-C72 




120.7 (4) 


C28— C27— H27B 


110.7 




C72— C71- 


-H71 




119.7 


N3— C28— C27 


105.7 (2) 




C67— C72- 


-C71 




121.0(4) 


N3— C28— C29 


107.4 (2) 




C67— C72- 


-H72 




119.5 


N3— C28— C30 


110.3 (2) 




C71— C72- 


-H72 




119.5 


Hydrogen-bond geometry (A, °) 


D—R-A 




D — H 






D-A 


D—R-A 


04— H4-02' 




0.84 


1.69 




2.521 (3) 


171 


08— H8/4-06 H 




0.84 


1.71 




2.547 (3) 


171 


012— HlZ4-O10 ffi 




0.84 


1.73 




2.565 (3) 


177 


Nl— H1-C13 




0.93 


2.46 




3.334 (3) 


156 


N2— H2C-C16 iv 




0.92 


2.45 




3.249 (3) 


145 


N3— H3-C12 




0.93 


2.48 




3.354 (3) 


156 


N4— H4^-C13 




0.92 


2.35 




3.216(3) 


156 


N5— H5-C14 




0.93 


2.44 




3.319(3) 


159 


N6— H6D-C1P 




0.92 


2.37 




3.235 (3) 


156 


Symmetry codes: (i) x,y-\, z; (ii) x,y+\, 


z; (iii) x+l,y+l, i 


:; (iv) x+l, y, z- 


-1; (v)x,y,z+l. 
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